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B. REVIEW
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OBJECTIVE
1.1 To provide a procedure for the analysis of low hydrazin: concentration in
the range 5 ppb to 100 ppb.

REFERENCES
2.1 ASTM Disignation: D1385-67, Hydrazine in Industrial Water.
2.2 CP 800/2800/3800G Least Square Fit.

PEEREQUISITES

3.1 Power is available to spectrophotometer and the instrument has been
properly installed, i.e., isolated from corrosive fumes, mechanical shock
and electrical interferences.

3.2 Equipment
e  Volumetric Flasks 1000, 100 mL
e Pipets 0.5, 2.5, 5.0, 7.5 10 mL
¢  Graduated Cylind‘gl; 100, 10 mL
¢«  Erlenmeyer Flasks*250 mL | Chy &
»  Cuvettes 4 cm
o  Spectrophotometer

PRECAUTIONS
4.1 ANALYZE the sample as soon after collection as practicable.
42 Sample color and turbidity can interfere with the analysis.

PROCEDURE
51 PREPARE HCL Solution (1.2 Molar)

51.1 ADD slowly 100 mL of concentrated HCL to approximately 500
mL demineralized water in a 1000 mL volumetric flask.

§.1.2 DILUTE to the mark with demineralized water.
5.2 PREPARE Hydrazine Indicator Solution.

§21 DISSOLVE 4.0 grams of p-dimethylaminobenzaldehyde in 2
solution of 200 mL methyl alcoho! and 20 mL of concentrated
HCL.

5.2.2 STORE in a dark bottie.

§23 LABEL with an expiration date two (2) weeks from the
preparation date.
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53 PREPARE Standard Hydrazine Solution (1 ppm).

The 1 ppm solution must be made in two steps:

NOTE

.31

5.32

333

534

$.3.5

DISSOLVE 0.328 grams of hydrazine dihydrochloride
(N; Hy . 2HC1) in 100 mL of demineralized water and 10 mL of
concentrated HC1.

DILUTE with demineralized water to 1 liter in a volumetric flask.

DILUTE 10 mL of Stock Solution to one liter with demineralized
water in a clean volumetric flask.

LABEL as a 1 ppm Hydrazine Standard with an expiration date of
3 months from preparation date.

DISCARD the remaining 100 ppm stock solution.

5.4 PREPARE Calibration Standards

§.4.1 DILUTE the following quantities of 1 ppm hydrazine standards and
1.2 mL HC1 to 100 mL in volumetric flasks with demineralized
water to produce the corresponding concentrations.

mL 1 PPM N2 H4 Std  ml 1.9 HCL Sol Sid Conc, ppb
10.0 5.0 100
7.5 5.0 75
5.0 5.0 50
2.5 5.0 25
0.5 5.0 5

542 LABEL the flasks with an expiration date 1 week from
preparation.

5.5 PREPARE a Calibration Curve Sl ar o

§51 TRANSFER the calibration standards into separate‘250 mL .
Erlenmeyer flasks.

5§52 ADD § mL of HCL solution (1:9) plus 95 mL of demineralized el
water into 8,250 mL Erlenmeyer flask (zero blank for the ‘.A
spectrophototieter].

§53 ADD S mL of Hydrazine Indicator solution to each flask.

554 MIX thoroughly.

555 WAIT 20 minutes for color ~“evelopment.

5.5.6

PLACE the spectrophotometer in the absorbance mode.




3.5.7

5.5.8

359
5.5.10
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READ the absorbance of the standards with reference to the water
blank at 458 nm.

RECORD the absorban : of each standard on Chem. Form
807/2807/3807 AP-1.

REPEAT 5.2.1-5.2.6 two additional times.
COMPUTE the average absorbance for each standard.

If directed by Chemistry Supervisor, Use the Least Squares procedure
(CP 800/2800/3800 G) to prepare the calibration curve.

If the calibration curve is linear and the absorbance intercept is small,
then samples may be measured in the concentration mode with a
concentration factor set equal to 1/slope from the linear fit.

A table listing absorbance vs concentration may be used in place of a
calibration curve. The conrentration values can be calculated by the
linear equation y = mx + b (see procedure 800/2800/3800 G).

NOTE

5.6

5311

5.5.12

5.5.13

PLOT the average absorbance vs concentration on linear graph
paper.

5.5.11.1  Plot concentration values on the x-axis and absorbance
on the y - axis.

5.5.11.2 LABEL calibration curve
* Title
*  Preparation Date
e  Expiration Date
e  Technician's Initials

CHECK the calibration curve with every set of analyses by the use
of a control standard.

PREPARE a new calibration curve yearly or if there is a significant
change in the analytical system.

Sample Collection and Analysis

5.6.1

Sample Collection

5.6.1.1 PLACE 5 mL of HCL solution 1.2 molar in a small
bottle.
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- 56.1.2  ADD 95 mL of sample w the sample bottle.
5.6.1.3  MIX tharoughly
5.6.2 Sample Analysis ‘ 2 pseler L o

5.62.1 PREPARE a control standard and transfer in 1o 2’250 | 2
ml Erlenmeyer flask.

5.6.22  PREPARE a spectrophotorneter blank as per 5.1.2.

5.62.3  TRANSFER the collect samples into a separate, 250 ml. ) Chy3
Erienmeyer flasks. BSmL oF

5.6.24 ADD 8 § mlL of Hydrazine Indicator solution to each
flask.

5.6.2.5  WAIT 20 minutes for color development.

5626 SET the spectrophotometer to read absorbance or
concentration. :

5.6.2.7 -READ the absorbance or concentration of all solutions
against the water blank at 458 nm.

5.628  TRANSFER the blank to 2 clean cuvette.

5629 TRANSFER ecach sampie o a clean cuvette.

o 5.6.2.10 READ either absorbance or concentration on the
- spectrophotometer.

5.6.2.11 IF operating in the absorbance mode, THEN use the
calibration curve to DETERMINED the concentration
for all samples.

5.6.2.12 RECORD the control standard concentration as read
from the calibration curve, on the Control Chart.

$.6.2.13 RECORD data on Chem. Form nomsomsov-:;z; °,‘T'*‘

6. FIGURES
6.1 None
7. DISCUSSION :
7.3 cooling waters for corrosion

Hydrazine is added to feedwater and
control. Analyses are performed for

1!
i

A
acidified with HCL to prevent hydrazine consumption by axygen. The

* reagent para-dimethylamino- benzaldhyde is added o produce a yellow

colored complex, where the intensity of the yellow color is proportional to
the amount of hydrazine in the water. The color intensity is read on a

at 458 nm wavelength. The upper and lower detection
limits are set at 100 ppdb and S ppb, based upon the high and low
calibration points.

TOTAL P.@2



